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FIG. 2 



App_ID= 10065492 



Page 35 of 44 



3/7 7 



START: Im'r (n: nodeid, g: neighbor graph; t\: set of pairs of parameters (i.e.^ conversion table)] 



EXECUTE Mirror(n,g) TO MIRROR ALL ANCESTOR NODES OF 
n ON NEIGHGBOR GRAPH g (SEE FIG. 3F) 



FOR EACH NODE n'SUCH THAT Relofed(n,n') AND Requested(n',p',Q,g') 
AHD PARAMETERS (p^pQ IN SET OF PARAMETER PAIRS tt 



302 



/ 



304 



EXECUTE Mirror[n',g) TO MIRROR ALL ANCESTOR NODES OF 
n^ON NEIGHBOR GRAPH g (SEE FIG. 3F) 



SEND RequBst{n',p',o) TO NEIGHBOR GRAPH g (SEE FIG. 3D) 




370 



FOR EACH PAIR OF PARAMETERS (p,p') IN SET 
OF PARAMETER PAIRS tt 



306 



308 



312 



314 



STORE PARAMETER p, KNOWN AT NEIGHBOR GRAPH 
J AS PARAMETER p', IN CONVERSION TABLE (i.e.. Translate (g,p,p')) 




376 



SEND Connect(n,tt) TO NEIGHBOR GRAPH g (SEE FIG. 3B) 



,378 



END I 
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START: g: Connect (n: nodeld; It: set of pairs of parameters {i.e., conversion table)) 



FOR EACH PAIR OF PARAMETERS (p,p') IN SET tt 



.374 



STORE PARAMETER p', KNOWN AT NEIGHBOR GRAPH 
g AS PARAMETER p, IN CONVERSION TABLE (i.e. Translate (g,p',p)) 



NO^x^USTPAIR 




376 



O 



START: g: Open (n: nodeld; In: set of nodes] 



378 



FOR EACH NODE n' IN SET OF NODES In 



320 



STORE IN RECIPIENT GRAPH HODEn, 
WHICH IS AN OFFSPRING OF NODE n^ (i.e., Porent(n,n')) 



NOx-^ LAST NODE 




322 



FIG. 3C 
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START: g: RequesT (n:nade!(}; p.paiamerer, o.asped) 



STORE IN RECIPIENT GMPH THAT INFORMATION HAS BEEN REQUESTED 8Y NEIGHBOR 
GRAPH 9 ABOUT ASPEQ a OF PARAMETER p AT HOPE n Q e , Requetfed(ii,p,o,g)) 



332 



O UJ 



De=> 



^ 5 y 
2 -« ^ 





FOR KCH NEIGHBOR GRAPH g' SUCH THAT Traiislafe{g',p,p')=TRUE 
(LE., PARAMETER p IS KNOWN AT NEIGHROR GRAPH g' AS PARA/^ETER p'} 
AND SUCH THAr g A g (I.E , NEtGHBOR GRAPH g' IS NOT ORIGINATOR GRAPH g) 


^ 334 




^ 336 




EXECUTE Mirror{n,g') TO MIRROR ALL ANCESTOR NODES OF 
0 ON NEIGHBOR GRAPH g' (SEE FIG. 3F) 


i 






SEND Requesr(n,p',a) TO GRAPH g' 
(I.E., PROPAGATE REQUEST TO NEIGHGOR GRAPH g') 


338 


NO ^.--"^stneighbor'^^C. 





GRAPH? 





\ YES 




FOR EACH NODE n' SUCH THAT Re!ated(n,n') AND Asserfed«p,a,t,u) 
AND NOT Q>nroin£(u,g) AND Transl(ite(g,p,p') 






r 




EXECUTE Mirror(n',g) TO MIRROR ALL ANCESTOR NODES OF 
on NEIGHBOR GRAPH g (SEE FIG. 3F) 




r 




SEND Assert(n',p>^) TO NEIGHBOR GRAPH g (SEE FIG. 9E) 


\ 






STORE GRAPH g IN THE SUBSET OF NEIGHBOR GRAPHS u 
(WHERE 0 IS DEFINED IN FIG. 3E) (ix., Conrains(u,g)| 





342 

344 

346 
348 



F/G. 3D 
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c 



I START g. Asaft (n nodeid> p porometer, fl.aspetf, f term) [ 

CREATE AN EMPTY SUBSET OF GRAPHS u 
TO WHICH ASSERTIONS ARE MIRRORED 

i 

STORE IN RECIPIENT GRAPH THAT TERM t HAS BEEN ASSERTED ABOUT ASPECT a 
OF PARAMETER p AT NODE n, AND THAT THIS ASSERTION WAS PROPAGATED 
TO THE SUBSET OF NEIGHBOR GRAPHS u (I e . Agerh!J(nj»,flXtil) 



352 



354 



STORE NEIGHBOR GRAPH g IN THE SUBSET OF NEIGHBOR GRAPHS u 
(ie,CoBfaini(u,9)) 



FOR EACH NODE n' AND NEIGHBOR GRAPH g' SUCH THAT Relat«l(n,n') 
ANDReqiietfed(n>,a,g') AND NOTCoiitoiiK(u,g') AND Transl(iTe(gj),p') 



358 



EXECUTE M»rror(n,g'} TO MIRROR ALL ANCESTOR NODES OF 
n ON NEIGHBOR GRAPH g' (SEE FIG 3F) 



360 



SEND Asse[t{n>',o,r) TO NEIGHBOR GRAPH g' (SEE FIG 3£) 



STORE NEIGHBOR GRAPH g' IN THE SUBSET OF NQGNBOR GRAPHS u 
[i e,Contains(u,9)) 




366 



362 



364 
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DEFINE A NEGOTIATION PROBLEM STATEMENT HAVING A PLURALITY 
OF INVOCATION PAHERNS INSTANTIATED BY A PLURALITY OF PARTICIPANTS, 
THE INSTANTIATION OF THE INVOCATION PAHERNS 
ASSOCIATING CORDINAFOR PARAMETERS TO PAmiGPANTS PARAMETERS 



DEFINE A COORDINATOR AND PROVIDE IT WITH (1 ) THE NEGOTIATION PROBLEM STATEME NT AND 
(2) A MAPPING FROM EACH INVOCATION RATTERN TO THE PARTICIPANT WHO INSTANTIATED IT 



402 



.404 



CREATE A GRAPH AT THE COORDINATOR THAT REDUCES TO A SINGLE ROOT NODE 



406 



HAVE THE COORDINATOR CONTACT EACH PARTICIPANT THROUGH ITS 
CORRESPONDING IMVOCADON PAHERNTO PASS IT 
(1) AN IDENTIFIER TO THE ROOT NODE OF THE GRAPH AND 
(2) A MAPPING BETWEEN THE PARAMHERS OF THE INVOCATION PATTERN AND THE 
COORDINATDR PARAMETERS ATTACHED TO THEM IN THE NEGOTIATION PROBLEM STATEMENT 



(ARRY OUT THE NEGOTIATION BY HAVING THE PARTICIPANTS BUIID THEIR 
NEGOTIATION GRAPHS STARTING FROM THEIR ROOT NODES 
BY INVOKING NEGOTIATION PRIMITIVES THROUGH THE COORDINATOR 



,408 



410 



HAVE THE COORDINATOR INFORM EACH PARTICIPANT OF CHANGES MADE TO ITS 
NEGOTIATION GRAPH BY THE OTHER WRTiaPANTS, THE COORDINATOR DEFINING A HETOORK 
OF NEGOTIATION GRAPHS WITH NEIGHBORING GRAPHS HAVING A LINK WITH A CONVERSION 
TABLE THAT MAPS SOME OFTHE PARAMHERS USED IN ONE NEGOTIATION 
GRAPH USED BY ONE PARTIQPANT INTO SOME (OR ALL) OF 
THE PARAMETERS USED IN THE NEGOTIATION GRAPH OF OTHER f%RTICIPANTS 







OaEa TERMINATION OF THE NEGOTIATION 
BETWEEN PARTICIPANTS TO END THE NEGOTIATION 



412 



474 



FIG. 4 
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I C=lnit(AO',{[ob:J},D); C:lnit(AD,{iofa J,iob1J1.iob2J2}J), Cilnit(Al,{jobJI }fi], C:liiil(A2,{iob:J?},D) 





502 


A1-^C.Request(0JK{costdate,size,color}); C— AO.Request(0,iobl,{co$t,(late,size,color}) 
A2-*CRequesf(0^2,{cosf,date,slze});C— A0.Requesf(0,iob2,{cost,dare,size}) 
AO— CRequest(0,Jl,{cosr,da!e,slze}),CRequest(0,J2,{cosr,dare,$ize}),C.RequesK^ 
C AO'.Request(0,iob,{a)St,dare^tze}) 




504 


AO'— COpen(l,0), C0pen(2,l), CAssBrt(2,{Jjize=50^.cosr< 100^.color=b/w}), CReady(2) 
C— A0.Open{l,0),A0.Open(2,l),A0.Assert(2,{iobjize=50,iob.cosJ<100,iob.color=b/^ 
AO — CJU$err(2,{Jl.size< 50^1.cosr < 100}), CAssert(2,{J2.size < 50,J2.cost< 100^.color= b/w}) 
C— A1.0pen(l,Q),ALOpen(2,l),Alissert(2,{iob1.size<50,|oblxost< 100}) 
C — A2.0pen(l^i A2.0pen{2ji A2.Assert{2,{iob24ize< 50,iob2xosl <100,|ob2.color=b/w}) 




^ 506 


Al — C0pen(3,2), COpen(4,3), CAssert(4,{Jl ^ize= ]5}) 
C — A0.Open{3,2), A0.Open(4,3), A0.Assert{4,{iobl .$ize= 15}) 

AO — C.Assert(4,{J2.size=35}) 
C — A2.0pen(3,2), A2.0pen(4,3), A2Ji$serr(4,{|objize=35}) 




^ 508 


Al — C0pen(5,4), C0pen(5o,5), CAsseft{5a,{Jl.date <5}) 
C— AD.0pBn{5,4), A0.0pen{5o,5), A0Jfesert(5a,{iobl.dote<5}) 




510 


A2— COpen(M), COpen(6(],6), CAssert{6a,{J2.tost=50,J2.dale< 4}), COpen[6b,6), asseit(6b,{J2.cost=30^.dote < 7}) 
C —AO OpenlM), A0.0pen(6a», AOAs$en(6o,{iob2.oo$t=SOJob2.dote< 4}), AO Open(6b^), A0.Asserli[6b,{iob2 wsr =30,iob2.dare<7}) 
AD — a$sert(6a,{JI cojt < 50}), C.Asserl(6b,{J).co$t< 70}) 
C -^A1.0pen(6,4), Al.0pen(6a,6), A1.0pen(6b,6),Ali55ert[6o,{iob.cost <50})>lJ^jert[6b,{io^^^ 70}} 




512 


Al ^ Ussert(5a,{Jl.cost<50,Jl.dote<8}), C.Open(5b,5), asserr(5b,{Jl.cost<20,10< Jl.dflte < 15}) 
C — A0i$sert(5a,{iobl.co$t<50,iobl.date<8}), A0.Open(5b,5), A0.As$err(5b,{iobl .cost < 20,1 0< jobl.dare< 15}) 
AO -CAssert(5Q,{J2.cost< 50}), C.Assert(5b,{J2.cosr<80}) 
C - A2.0pen(5,4), A2.0pen(5a,5), A2.0pen(5b,5), A2J^ert(5a,{iob.cost < 50}), A2.A»ert(5b,{iob.cosr <80}) 




^514 


AO - C.Quil(5b),CQuil(6Q),C0pen(7,{5a,6b}) 
C - Al .Quir(5b), A2.Quit(5b), Al.Quit(6ai A2.Quit(6a) 



516 

FIG. 5 
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